Inhibitory effects of forkhead box L1 gene on osteosarcoma growth through the induction of cell cycle arrest and apoptosis.
Forkhead box L1 (FOXL1), which is considered a novel candidate tumor suppressor, inhibits proliferation and invasion in certain types of cancer. However, the regulation and function of FOXL1 in osteosarcoma remains unclear. The expression of FOXL1 gene in osteosarcoma tissues and cell lines was examined using RT-PCR, immunohistochemistry and western blot analysis. pcDNA-FOXL1 carrying full-length FOXL1 cDNA was constructed to upregulate the level of FOXL1 expression in osteosarcoma cell lines. The proliferation, cell cycle and apoptosis of osteosarcoma cells in vitro or in vivo were examined following transfection with pcDNA-FOXL1. In addition, the expression of p21, p27, cytochrome c and caspase-3, which may be involved in the regulation of the cell cycle and apoptosis was examined using western blot analysis. The results showed that FOXL1 expression was downregulated in osteosarcoma tissues and cell lines. Loss or downregulation of FOXL1 was associated with poor prognosis. Ectopic FOXL1 expression inhibited cell proliferation in vitro and in vivo. The ectopic FOXL1 expression increased the expression of p21 and p27, which induced G1 arrest in the U-2 OS cells. In addition, the ectopic FOXL1 expression induced cytochrome c release between mitochondria and cytoplasm, which disrupted the mitochondrial transmembrane potential and triggered intrinsic pathway apoptosis. In conclusion, the downregulation of FOXL1 expression was associated with osteosarcoma cell growth. Restoration of FOXL1 gene expression by gene therapy may have a therapeutic potential for patients with osteosarcoma.